
Real Time MonitoringReal Time Monitoring
ProgramProgram

Protecting the Drinking Water Source in the Protecting the Drinking Water Source in the 
Huron to Erie CorridorHuron to Erie Corridor



Reason for MonitoringReason for Monitoring
Over 700 spills have been documented along the St. Clair River Over 700 spills have been documented along the St. Clair River 
System since 1986.System since 1986.

Two of the most notable spills:Two of the most notable spills:

–– 88--1414--2003 spill of 134 kg of vinyl chloride. 2003 spill of 134 kg of vinyl chloride. 
–– 22--11--2004 (Super Bowl Spill) of 42,000 gallons of methyl ethyl 2004 (Super Bowl Spill) of 42,000 gallons of methyl ethyl 

ketone.ketone.

A estimated 4.2 million people on the U.S. side receive there drA estimated 4.2 million people on the U.S. side receive there drinking inking 
water from the Huron to Erie waterway.water from the Huron to Erie waterway.



Existing Notification ProcessExisting Notification Process

Spill and Emergency Reporting AgenciesSpill and Emergency Reporting Agencies
State PoliceState Police
Spills Action Centre (Toronto)Spills Action Centre (Toronto)
Pollution Emergency Alerting System Pollution Emergency Alerting System 
(MDEQ PEAS system)(MDEQ PEAS system)
MDEQ SE Michigan District StaffMDEQ SE Michigan District Staff
Drinking Water Treatment Plant StaffDrinking Water Treatment Plant Staff



Multiple TasksMultiple Tasks

Provide instant notification of contamination Provide instant notification of contamination 
at a WTP intakeat a WTP intake
Protect against CBRNE threatProtect against CBRNE threat
Provide ambient water quality information at Provide ambient water quality information at 
each intake for treatment purposeseach intake for treatment purposes
Provide data to improve modeling of the Provide data to improve modeling of the 
HEC waterwayHEC waterway
Improve decision making during spill eventsImprove decision making during spill events



Primary Goals and ObjectivesPrimary Goals and Objectives

Establish a monitoring network along the St. Establish a monitoring network along the St. 
Clair River, Lake St. Clair and Detroit River Clair River, Lake St. Clair and Detroit River 
to protect the drinking water supplyto protect the drinking water supply

Install monitoring equipment at WTP intakesInstall monitoring equipment at WTP intakes
Analyze water quality every 15 Analyze water quality every 15 -- 30 minutes30 minutes
Share data (realShare data (real--time) from the entire network with time) from the entire network with 
each WTPeach WTP
Institute a water quality alarm notification systemInstitute a water quality alarm notification system



Existing Monitoring SystemsExisting Monitoring Systems

ORSANCO ORSANCO –– Ohio River Valley Water Sanitation Ohio River Valley Water Sanitation 
CommissionCommission
–– The oldest and most well established systemThe oldest and most well established system

AMWEDS  AMWEDS  -- Allegheny and Monongahela River early Allegheny and Monongahela River early 
warning systemwarning system
–– Temporarily out of service due to lack of fundingTemporarily out of service due to lack of funding

Lower Mississippi River early warning systemLower Mississippi River early warning system
Delaware Valley early warning systemDelaware Valley early warning system
Upper Mississippi River early warning systemUpper Mississippi River early warning system
Susquehanna River early warning systemSusquehanna River early warning system



Huron to Erie 
Corridor

WTP Intakes



Funding SourcesFunding Sources
EPA grant with matchEPA grant with match
–– St. Clair River and Upper Lake St. Clair communities St. Clair River and Upper Lake St. Clair communities 
–– Macomb (and St. Clair) County Health Dept. grant fiduciaryMacomb (and St. Clair) County Health Dept. grant fiduciary
–– Some State fundingSome State funding

Department of Homeland Security grantDepartment of Homeland Security grant
–– Urban Area Security Initiative (UASI)Urban Area Security Initiative (UASI)
–– Wayne County communitiesWayne County communities
–– Administered by Michigan State Police through the MDEQAdministered by Michigan State Police through the MDEQ

State MDEQ Grant (s?)State MDEQ Grant (s?)
–– Water Bureau Settlement FundsWater Bureau Settlement Funds
–– Annual grantsAnnual grants



Develop Early Warning Water Develop Early Warning Water 
Quality Monitoring NetworkQuality Monitoring Network

Conduct suitability and susceptibility Conduct suitability and susceptibility 
analysis to determine threats and analysis to determine threats and 
resourcesresources
Identify onIdentify on--line monitoring equipment line monitoring equipment 
–– GC/MSGC/MS
–– FluorometerFluorometer
–– Total Organic Carbon AnalyzerTotal Organic Carbon Analyzer
–– Multiparameter probeMultiparameter probe

Rapid Toxicity System Rapid Toxicity System -- DistributionDistribution
–– MicrotoxMicrotox



Huron to Erie 
Corridor

WTP Intakes



YSI Multiparameter 
Sonde

•pH

•Temperature

•Conductivity

•Dissolved Oxygen

•Oxidation/Reduction Potential

•Turbidity

•Chlorophyll



Fluorometer



Fluorometer Flow Cell



Total Organic Carbon Analyzer



Total Organic Carbon Analyzer



Inficon Gas 
Chromatograph/
Mass 
Spectrometer



GC/MS GC/MS 
CompoundCompound Target Concentration (mg/L)Target Concentration (mg/L)
*Benzene*Benzene 0.0050.005
*m, o, p *m, o, p --XyleneXylene 3.333.33
ChloroformChloroform 0.080.08
Carbon tetrachlorideCarbon tetrachloride 0.0050.005
TetrachloroetheneTetrachloroethene 0.0050.005
1,1,11,1,1--TrichloroethaneTrichloroethane 0.20.2
1,1,21,1,2--TrichloroethaneTrichloroethane 0.0050.005
StyreneStyrene 0.10.1
1,21,2--DichloropropaneDichloropropane 0.0050.005
Methylene chlorideMethylene chloride 0.0050.005
ChlorobenzeneChlorobenzene 0.10.1
Ethylene dibromideEthylene dibromide 0.000050.00005
*Toluene*Toluene 11



CompoundCompound Target Concentration (mg/L)Target Concentration (mg/L)
1,21,2--DibromoDibromo--33--chloropropanechloropropane 0.00020.0002
MTBEMTBE 0.040.04
HexaneHexane 33
CyclohexaneCyclohexane 33
TrichloroetheneTrichloroethene 0.0050.005
AcrylonitrileAcrylonitrile 0.00260.0026
1,11,1--DichloroetheneDichloroethene 0.0070.007
*1,2*1,2--DichloroethaneDichloroethane 0.0050.005
*Vinyl chloride*Vinyl chloride 0.0020.002
Ethyl benzeneEthyl benzene 0.70.7
1,2 & 1,41,2 & 1,4––DichlorobenzeneDichlorobenzene 0.6 & 0.0750.6 & 0.075
cis & trans cis & trans --1,21,2--DichloroetheneDichloroethene 0.07 & 0.10.07 & 0.1

GC/MS GC/MS 



Parameters: Temp, D.O., Cond., pH, Turbidity, Chlorophyll

Data Logger with YSI probe



Data transfer to a 
public website

Data Management and Data Management and 
DisseminationDissemination

Data storage on an offData storage on an off--site project serversite project server
Data shared between the WTPs through a Data shared between the WTPs through a 
password protected website password protected website 
Data visualization using NexSens iChart softwareData visualization using NexSens iChart software





Notification SystemNotification System
Develop the Spill Notification ProtocolDevelop the Spill Notification Protocol
–– Email?Email?
–– Internet based server alarm?Internet based server alarm?
–– Text message?Text message?

Determine alarm settings/conditions for each parameterDetermine alarm settings/conditions for each parameter
–– MCL or Health Advisory?MCL or Health Advisory?
–– Method Detection limit?Method Detection limit?
–– Established normal QA/QC chart values?Established normal QA/QC chart values?

Determine WTP response and corrective actions Determine WTP response and corrective actions 

Conduct spill drills to test the systemConduct spill drills to test the system



Not Real Time but Real GoodNot Real Time but Real Good
MicrotoxMicrotox

Biosensor based toxicity assessmentBiosensor based toxicity assessment



Other ApplicationsOther Applications

USGS dimensional models for the St. Clair USGS dimensional models for the St. Clair 
River and Lake St. ClairRiver and Lake St. Clair

Controlled Chemical ApplicationsControlled Chemical Applications
–– USFWS Lampracide ProgramUSFWS Lampracide Program
–– MDEQ Aquatic Nuisance ProgramMDEQ Aquatic Nuisance Program



Vicinity Vicinity 
MapMap

Lampracide Site

Public Water Intake



Particles expected to Particles expected to 
pass an area near pass an area near 
the  Village of St. the  Village of St. 
Clair WTP intake Clair WTP intake 
about 4 hours after about 4 hours after 
release.release.



Over 4 million people use the Huron to Erie Over 4 million people use the Huron to Erie 
Corridor for their drinking waterCorridor for their drinking water

RTM project has varied uses and tasksRTM project has varied uses and tasks

A major cost benefit may be confirmation A major cost benefit may be confirmation 
that no threat exists at all!that no threat exists at all!

SummarySummary



Brock F. HowardBrock F. Howard

howardb1@michigan.govhowardb1@michigan.gov
517517--335335--41014101

Questions?
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